INTRODUCTION Hip fractures are common in the elderly. Published studies have not shown significant differences in mortality rates between hip fracture patients who were managed nonoperatively and operatively. This retrospective study looked at 340 patients with hip fractures who were admitted to a local hospital over one year, and compared the long-term mortality between those treated operatively and nonoperatively.
INTRODUCTION
Hip fractures in the elderly are a common problem worldwide, and its incidence is expected to increase due to the ageing population. (1) (2) (3) Most patients with hip fractures, once deemed medically fit, are treated surgically as soon as possible. (4) However, with the ageing population, (5) the proportion of hip fracture patients with multiple medical comorbidities is increasing, affecting the management of these patients. The outcomes of hip fracture patients who were managed nonoperatively are useful for the physician's decision-making process. This retrospective study looks at the difference in long-term mortality between patients who were managed operatively and nonoperatively.
METHODS
All patients with hip fractures admitted to the Department of Orthopaedics, Tan Tock Seng Hospital, Singapore, from 1 January 2008 to 31 December 2008 were identified retrospectively from the hospital's hip registry. Patients were selected for the study based on the following inclusion criteria: low-energy intracapsular and extracapsular hip fractures, non-pathological fracture, and patient age ≥ 60 years.
During hospital admission, information such as demographic characteristics, patient comorbidities, ambulatory status on admission and discharge, American Society of Anesthesiologists (ASA) score, presence of postoperative complications, length of stay, and discharge location were recorded. The ASA classification scale assesses the patients' preoperative physical state. All hip fracture patients were started on a hip fracture clinical pathway and co-managed by a multidisciplinary team of orthopaedic surgeons, geriatricians, physiotherapists, occupational therapists, medical social workers and case managers. All patients received a general preoperative workup on admission. Referrals were also made to the appropriate specialties (e.g. cardiology, respiratory medicine) for further investigation of particular comorbidities, if necessary.
Surgery was offered to all patients who were medically fit and performed on those who gave their consent. The type of surgery performed depended on the type of fracture and the patient's premorbid functional status. Procedures performed included screw fixation, extramedullary sliding device fixation, intramedullary nailing and hemiarthroplasty. Surgery was performed as early as possible and early mobilisation was initiated after the operation. Patients were offered nonoperative management if, despite medical optimisation, the risk of death in the perioperative period outweighed the benefits of surgical intervention. Patients who were managed nonoperatively were mobilised early with bedto-chair transfers to prevent problems of prolonged recumbency. Mechanical prophylaxis for deep venous thrombosis, in the form of graduated compression stockings or intermittent pneumatic calf compression devices, was initiated for all patients with hip fractures immediately upon admission to the ward.
Each patient was followed up for at least two years. Information regarding mortality was obtained through electronic hospital records and telephone interviews 24-30 months after admission. Telephone interviews were conducted with the patients, attending nursing staff or main carers after verbal consent was obtained. The main outcome measures were one-and two-year mortality rates. Risk of death between patients managed nonoperatively and operatively was compared using relative risk calculations with 95% confidence intervals.
Statistical analysis was done using Stata 13 (StataCorp LP, College Station, TX, USA). Independent two-sample t-test was used to analyse the data. A p-value < 0.05 indicated statistical significance.
RESULTS
A total of 390 patients were identified using the hospital's hip registry. Three patients were excluded as they were < 60 years of age and 47 patients were lost to follow-up; attempts were made to contact them via the telephone numbers recorded in the hospital patient database. Table I shows the profiles of the remaining 340 patients. The patients' total mean age was 80 (range 60-100) years. The mean age was 78 years and 81 years among the men and women, respectively. The mean age was similar for both the operative (78.8 years) and nonoperative groups (82.8 years). The majority of the study population were female (81.2%). There was a higher female predilection in the operative group compared to the nonoperative group (female-to-male ratio of 6:1 vs. 5:2, respectively). Both groups had similar proportions of patients in each ASA grade. Most of the patients were ASA Grade III (52.2% in operative group, 60.5% in nonoperative group).
226 (66.5%) patients underwent surgical treatment. Patients with extracapsular hip fractures were treated with a sliding hip screw or intramedullary device. Undisplaced intracapsular hip fractures were fixed with cancellous screws and patients with displaced intracapsular hip fractures underwent hemiarthroplasty. Operative delay was 0-21 days, with a mean time of five days.
Mean length of hospital stay for all the patients was 14.3 (range 1-83) days. Duration of hospitalisation was similar for patients who underwent surgery and those who were treated conservatively (14.3 days vs. 14.1 days, respectively). A majority of the patients who underwent the operation were discharged to a step-down facility (62.4%), whereas most of the patients treated nonoperatively were able to return home on discharge (50.9%). 22 patients developed complications (e.g. cardiac or cerebrovascular events, pneumonia, thromboembolic disease, urinary tract infections, wound complications) during their stay ( Table II) . 16 of these patients had undergone surgery. Overall, pneumonia and urinary tract infections were the most common complications (2.6% and 2.4%, respectively), followed by pulmonary embolism (1.2%). Two patients had acute wound infection postoperatively, one of which was superficial. The other patient had a deep wound infection that was treated with long-term intravenous antibiotics; no removal or revision of the implant was necessary.
A total of 49 and 83 patients died at the one-year and two-year follow-up, respectively. 4 (3.5%) patients who were managed nonoperatively died during hospital admission; one died from a urinary tract infection and the other three due to pneumonia. The overall mortality rate was 14.4% at one year and 24.4% at two years (Table III) ; there was a rising trend with advanced age. Compared to women, men had higher mortality rates at both one year (25.0% vs. 12.0%, respectively) and two (Table IV) .
At one year after fracture, the mortality risk of patients who were managed nonoperatively was at least four times higher than that of those who underwent operative treatment. At two years after fracture, however, the risk was three times higher in patients who did not undergo surgical treatment. When the mortality rates were stratified by ASA grade, the risk of mortality was still higher in patients who had nonoperative management. However, patients with a higher ASA grade did not show an increased risk in mortality compared to patients with a lower ASA grade (Table V) .
DISCUSSION
Hip fractures have conventionally been managed operatively, as surgical treatment enables earlier mobilisation and results in better functional outcomes, (6) improved quality of life, (7) shorter length of stay and decreased hospitalisation costs. (8) In our study, there was a significantly higher mortality rate among patients who were treated nonoperatively at both one and two years after a hip fracture. This difference remained significant even after stratification by ASA grading. A review by the Cochrane Collaboration (9) found no differences in long-term mortality rates. In a retrospective study, Jain et al (10) evaluated 62 patients with hip fractures who were managed conservatively, of whom 41 were treated with traction or bed rest, and the remaining 21 were mobilised early. Overall 30-day mortality in the operatively treated group was higher compared to those who were treated nonoperatively. Hossain et al (11) prospectively identified 25 patients with hip fractures who were managed nonoperatively and compared them to a matched group of patients who underwent surgery. At one year, there was no statistically significant difference in mortality rates between both groups. Gregory et al (12) reported similar mortality rates at one year in patients who were treated operatively and nonoperatively. However, in all these studies, the number of patients who were treated nonoperatively was small, which may have accounted for the non-significant differences in the mortality rates. The only study with a large number of patients who were managed conservatively was by Chariyalertsak et al, (13) in which 330 patients in Chiang Mai, Thailand, were followed up on and 57% of the patients with hip fractures were managed conservatively. Their study found that patients who were managed nonoperatively had almost double the mortality risk than those who were treated surgically. Nonoperative management was also a significant prognostic factor for death.
The percentage of patients who were treated nonoperatively in this study is higher than that reported worldwide. This may be due to the perception in the local population that the elderly are generally unable to tolerate the stress of major surgery, and the reluctance of the patients themselves to undergo surgery due to fear. Our data showed that about half of the patients who were managed nonoperatively were discharged to home, although all of them were unable to ambulate even with assistance and needed help with transfers. This is likely due to good family support in Singapore for elderly patients; the majority live with their children, who often hire domestic help solely for the care of the patient. Therefore, patients have less impetus to regain their mobility and independence.
The one-and two-year mortality rates (14.4% and 24.4%, respectively) in our study are comparable to those of published studies on hip fractures in both Asian (14) (15) (16) (17) (18) and Western populations. (19) (20) (21) (22) (23) (24) (25) Although ASA grading has been found to negatively affect mortality rates, (20, (26) (27) (28) we found that this was not the case in our study. The one-and two-year mortality rates were not increased even after stratification by ASA grading.
The major limitation of this study is its retrospective nature. A significant number of patients were also lost to follow-up. The study could have been improved if comparisons were made between two matched cohorts. However, it must also be noted that the proportions of patients in each ASA grade were similar in the two groups.
In conclusion, hip fracture patients who were treated nonoperatively have a higher risk of mortality at both one and two years after fracture. Elderly patients with hip fractures should be managed surgically and counselled regarding the increased risk of mortality if they are treated nonoperatively. 
